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Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The Information Disclosure Statement filed on is acknowledged. The Information 
Disclosure Statement meets the requirements of 37 C.F.R. 1 .97 and 1.98 and therefore 
the references therein have been considered. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claim 14 is rejected under 35 U.S.C. 102(e) as being anticipated by Sunagawa 
et al. (US Patent No. 6,770,034). 

Sunagawa et al. disclose an apparatus for determining vascular characteristics 
for early detection of cardiovascular disease, comprising: an ultrasonic signal source (1) 
for directing ultrasound signals at an artery (column 5, lines 50-59); an ultrasonic signal 
receiver (1) for receiving ultrasound signals reflected from or transmitted through the 
artery (column 5, lines 50-59, referring to ultrasonic probe receiving a resulting 
ultrasonic reflected wave from a tissue); and a processor (i.e. data analysis 
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section/means (8) which is a device that can perform operations on data, such as 
calculating the movement velocity and displacement of the target living body tissue from 
the ultrasound signals) coupled to the ultrasonic signal receiver for: analyzing signals 
received by the ultrasonic signal receiver to extract arterial displacement data (column 
6, lines 49-53; column 12, lines 30-60); adjusting said arterial displacement data using 
blood pressure data (column 12, lines 30-35; column 13, lines 33-55); and analyzing 
adjusted arterial displacement data to characterize vascular function (column 13, lines 
14-23). See Figure 1. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sunagawa et al. (US Patent No. 6,770,034) in view of Lin (US Patent No. 
5,910,119). 

With regards to claims 1 and 6, Sunagawa et al. disclose an apparatus and 
method for determining vascular characteristics for early detection of cardiovascular 
disease (column 2, lines 22-31) including the steps of: i) acquiring velocity displacement 
data using an ultrasonic signal source (1) directing ultrasound signals at an artery and 
an ultrasonic signal receiver (1) receiving ultrasound signals reflected from or 
transmitted through the artery (column 8, line 42 through column 9, line 56; column 5, 
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lines 50-59); ii) processing the velocity displacement data to generate arterial 
displacement data using a data analyzing means (column 12, lines 30-60); (iii) adjusting 
the arterial displacement data using blood pressure data (column 12, lines 30-35; 
column 13, lines 33-55); and (iv) analyzing the adjusted arterial displacement data to 
characterize vascular function (column 13, lines 14-23). See Figure 1. 

However, Sunagawa et al. do not specifically disclose that the velocity 
displacement data is acquired from arterial color tissue Doppler imaging, nor that the 
analysis of the ultrasound signals and adjustment of the arterial displacement data 
using the blood pressure data is done by software. Lin discloses a system for 
performing ultrasonic imaging of the absolute mean velocity and direction of flow or 
motion in complex media, including soft biological tissue (column 3, lines 13-15). The 
device performs ultrasonic color Doppler imaging of the absolute velocity and direction 
of fluid flow or tissue motion in complex media (column 3, lines 23-26). Further, Lin 
discloses the use of signal processors that use software to implement their method 
(column 3, lines 32-39). At the time of the invention, it would have been obvious to one 
of ordinary skill in the art to have the velocity displacement data acquired from arterial 
color tissue Doppler imaging and have software perform the analysis and adjustment of 
the data. The motivation for doing so would have been to be able to visualize a spatial 
distribution of velocity and provide execution of the method in real-time, as taught by Lin 
(column 2, lines 10-17; column 3, lines 32-38). 

With regards to claim 8, although Sunagawa et al. do not specifically disclose 
that the blood pressure data comprises diastolic and mean brachial cuff blood pressure 
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data, they do disclose a blood pressure meter (15) (See Figure 1). At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to have the blood 
pressure data comprise diastolic and mean brachial cuff blood pressure as it is well 
known in the art that measurements of blood pressure typically include diastolic and 
mean brachial blood pressure. 

7. Claims 2, 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sunagawa et al. in view of Lin as applied to claims 1 and 6 above, and further in 
view of Takeda (US Patent No. 5,425,372). 

With regards to claims 2 and 7, the combined references of Sunagawa et al. in 
view of Lin do not specifically disclose that the step of processing the velocity 
displacement data includes integrating velocity displacement data with respect to time. 
Takeda discloses a method of measuring blood pressure by monitoring and recording 
the arterial response (column 1, lines 19-24). They disclose that the processing of 
velocity displacement data includes the integration over the positive region of 
instantaneous acceleration with respect to time, and the quantity corresponding to the 
velocity change due to the wall contraction is calculated as the integration over the 
negative region of instantaneous acceleration with respect to time (column 9, lines 28- 
50). At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to have the step of processing the velocity displacement data include integrating 
velocity displacement data with respect to time. The motivation for doing so would have 
been that this has been shown as a step in the calculation of parameters such as 
velocity change due to the wall calculation, as taught by Takeda (column 9, lines 28-50). 



Application/Control Number: 10/567,137 Page 6 

Art Unit: 3768 

With regards to claim 9, the combined references of Sunagawa et al. in view of 
Lin do not specifically disclose the use of a manometer to acquire blood pressure data 
for measuring diastolic and mean brachial cuff blood pressure data. Takeda et al. 
disclose the use of a manometer to display the cuff's fluctuating pressure on a display 
unit in terms of a variation in the height of the mercury column of a mercury manometer 
(column 1 , lines 16-19). They further disclose that the arterial wall stretching includes 
that which occurs before and after each systolic and diastolic pressure detection and 
between the two detections (column 1 , lines 19-24). At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to use a manometer to 
acquire blood pressure data. The motivation for doing so would have been to be able to 
display the fluctuations in pressure, as taught by Takeda (column 1, lines 19-24). 
8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sunagawa et al. in view of Lin as applied to claims 1 and 6 above, and further in view of 
Saji et al. (US Patent No. 5,450,568). 

As discussed above, Sunagawa et al. in view of Lin meet the limitations of claim 
1 . However, they do not specifically disclose that the step of processing the velocity 
displacement data includes using a readable spreadsheet for integrating velocity 
displacement data with respect to time. Saji et al. disclose a method for automatically 
generating a numerical calculation program by a finite difference method for a physical ' 
model (column 1 , lines 8-14). They further disclose that their method uses an 
integration table to perform their calculations (column 12, lines 25-27; column 20, lines 
7-12). At the time of the invention, it would have been obvious to one of ordinary skill in 
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the art to use a readable spreadsheet for integrating velocity displacement data with 
respect to time. The motivation for doing so would have been to provide a system 
capable of automatically solving calculation problems, as taught by Saji et al. (column 4, 
lines 56-68). 

9. Claims 4-5 and 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sunagawa et al. in view of Lin as applied to claims 1 , 6 and 8 above, and further in 
view of Russel (US Patent No. 4,718,428). 

The combined references of Sunagawa et al. in view of Lin do not specifically 
disclose that the step of adjusting the arterial displacement data includes dividing said 
arterial displacement data by a cuff blood pressure to obtain corrected displacement 
data, nor do they disclose that the step of analyzing the adjusted arterial displacement 
data includes generating local elasticity data by correcting the arterial displacement data 
by dividing said arterial displacement data by a log of the cuff blood pressure. Russel et 
al. disclose an apparatus and various methods for continuous non-invasive 
measurement of the pressure of a pulsatile fluid flowing through a flexible tube over 
relatively long time periods, with particular applicability to the measurement of human 
arterial blood pressure and other related cardiovascular parameters (column 1, lines 17- 
22). Russel et al. disclose that the relative magnitude of wall displacement is also 
directly related to the elasticity of the wall of the arterial vessel (column 4, lines 66-68). 
They disclose that a noninvasive pressure monitoring system that relies on relative 
arterial wall displacement requires that its measurements first be calibrated against 
pressure measurements taken by a separate reference device, such as an occlusive 
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cuff, which would then serve as a calibration reference for subsequent pressure values 
based upon arterial wall displacement measurements (column 5, lines 4-11). At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to 
adjust the arterial displacement data by dividing the arterial displacement data by a cuff 
blood pressure to obtain corrected displacement data and generate local elasticity data 
by correcting the arterial displacement data by dividing the displacement data by a log 
of the cuff blood pressure. The motivation for doing so would have been that because 
arterial elasticity varies at different locations along each artery, as well as at different . 
times for the same patient, arterial wall displacement measurements require that its 
measurement by calibrated against pressure measurements (i.e. cuff blood pressure or 
log of the cuff blood pressure), as taught by Russel et al. (column 5, lines 1-11). . 
10. Claims 15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sunagawa et al. in view of Takeda. 

With regards to claim 15, as discussed above, Sunagawa et al. meet the 
limitations of claim 14. However, Sunagawa et al. do not specifically disclose that 
analyzing signals received by the ultrasonic signal receiver comprises integrating 
velocity displacement data with respect to time. Takeda discloses a method of 
measuring blood pressure by monitoring and recording the arterial response (column 1, 
lines 19-24). They disclose that the processing of velocity displacement data includes 
the integration over the positive region of instantaneous acceleration with respect to 
time, and the quantity corresponding to the velocity change due to the wall contraction 
is calculated as the integration over the negative region of instantaneous acceleration 
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with respect to time (column 9, lines 28-50). At the time of the invention, it would have 
been obvious to one of ordinary skill in the art to have the step of processing the 
velocity displacement data include integrating velocity displacement data with respect to 
time. The motivation for doing so would have been that this has been shown as a step 
in the calculation of parameters such as velocity change due to the wall calculation, as 
taught by Takeda (column 9, lines 28-50). 

With regards to claim 17, Sunagawa et al. do not specifically disclose that their 
apparatus further comprises a manometer operatively coupled to the processor for 
measuring diastolic and mean brachial cuff blood pressure data. However, they do 
disclose a blood pressure meter (15) that is connected to the data analyzing section (8) 
(See Figure 1 ). Takeda et al. disclose the use of a manometer to display the cuff's 
fluctuating pressure on a display unit in terms of a variation in the height of the mercury 
column of a mercury manometer (column 1 , lines 16-19). They further disclose that the 
arterial wall stretching includes that which occurs before and after each systolic and 
diastolic pressure detection and between the two detections (column 1 , lines 19-24). At 
the time of the invention, it would have been obvious to one of ordinary skill in the art to 
use a manometer to acquire blood pressure data. The motivation for doing so would 
have been to be able to display the fluctuations in pressure, as taught by Takeda 
(column 1 , tines 19-24). 

11. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sunagawa et al. 
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As discussed above, Sunagawa et al. meet the limitations of claim 14. Although 
Sunagawa et al. do not specifically disclose that the blood pressure data comprises 
diastolic and mean brachial cuff blood pressure data, they do disclose a blood pressure 
meter (15) (See Figure 1). At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to have the blood pressure data comprise diastolic and 
mean brachial cuff blood pressure as it is well known in the art that measurements of 
blood pressure typically include diastolic and mean brachial blood pressure 
measurements 

12. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sunagawa et al. in view of Russel et al.. 

Sunagawa et al. do not specifically disclose that analyzing the adjusted arterial 
displacement data comprises generating vascular function data in the form of local 
elasticity data, nor that generating vascular function data comprises correcting adjusted 
arterial displacement data with a log of cuff blood pressure data. Russel et al. disclose 
an apparatus and various methods for continuous non-invasive measurement of the 
pressure of a pulsatile fluid flowing through a flexible tube over relatively long time 
periods, with particular applicability to the measurement of human arterial blood 
pressure and other related cardiovascular parameters (column 1 , lines 17-22). Russel 
et al. disclose that the relative magnitude of wall displacement is also directly related to 
the elasticity of the wall of the arterial vessel (column 4, lines 66-68). They disclose that 
a noninvasive pressure monitoring system that relies on relative arterial wall 
displacement requires that its measurements first be calibrated against pressure 
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measurements taken by a separate reference device, such as an occlusive cuff, which 
would then serve as a calibration reference for subsequent pressure values based upon 
arterial wall displacement measurements (column 5, lines 4-1 1 ). At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to generate 
vascular function data in the form of local elasticity data and correct the arterial 
displacement data by dividing the displacement data by a log of the cuff blood pressure. 
The motivation for doing so would have been that because arterial elasticity varies at 
different locations along each artery, as well as at different times for the same patient, 
arterial wall displacement measurements require that its measurement be calibrated 
against pressure measurements (i.e. cuff blood pressure or log of the cuff blood 
pressure), as taught by Russel et al. (column 5, lines 1-11). 

Conclusion 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine L. Fernandez whose telephone number is 
(571 )272-1957. The examiner can normally be reached on 8:30-5, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni M. Mantis-Mercader can be reached on (571 )272-4740. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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